Rodent models for studying steroids and hypertension: from fetal development to cells in culture.
We have used several different approaches to study the role of steroids in hypertension, including rodent in vivo models, transgenic animals, and cell culture systems. Using the developing rodent fetus as a model for the ontogeny of regulation of glucocorticoid and mineralocorticoid synthesis, we found that in the developing rodent fetus, expression of both P450scc (cholesterol side chain cleavage) and P450c11 beta (11 beta-hydroxylase) mRNAs occur early, before there is complete organization of the fetal adrenal. Even after the zones of the adrenal are evident, the fetal adrenal still does not express the glomerulosa-specific P450c11AS (aldosterone synthase) mRNA. Stimulating maternal adrenal mineralocorticoid or glucocorticoid synthesis does not affect accumulation of fetal adrenal steroidogenic mRNAs, suggesting that the rodent fetal adrenal may be somewhat transcriptionally quiescent in vivo. We also used two different transgenic rodent systems to study the roles of steroids in hypertension. Using promoter-directed tumorigenesis in transgenic mice, we created transgenic mice that expressed SV40 T antigen under control of the P450scc promoter. Massive adrenal tumors, but not gonadal tumors, developed in all transgenic mice, and cells from these tumors were easily cultured. Using a novel selection tactic, we obtained several adrenocortical cell lines which have distinct characteristics, suggesting they were locked into various stages of differentiation; both expression of steroidogenic mRNAs and the steroids synthesized differ among the lines. Regulation of steroid synthesis and mRNA abundance also varies among cell lines. Several cell lines also express mouse renin, and its synthesis, secretion, and mRNA abundance is also hormonally regulated.(ABSTRACT TRUNCATED AT 250 WORDS)